Vibrio parahaemolyticus is a halophilic gram negative, motile, oxidase positive, straight or curved rod-shaped, facultative anaerobic bacteria that occur naturally in the marine environment. They form part of the indigenous microflora of aquatic habitats of various salinity and are the major causative agents for some of the most serious diseases in fish, shellfish and penacid shrimp. This human pathogen causes acute gastroenteritis characterized by diarrhea, vomiting and abdominal cramps through consumption of contaminated raw fish or shellfish. V. parahaemolyticus is the leading cause of gastroenteritis due to the consumption of seafood worldwide. The incidence of V. parahaemolyticus infection has been increasing in many parts of the world, due to the emergence of O :K serotype carrying the tdh gene which is responsible for most outbreaks worldwide. The pathogenicity of 3 6 this organism is closely correlated with the Kanagawa phenomenon (KP +) due to production of Kanagawa hemolysin or the thermostable direct hemolysin (TDH). The TDH and TRH (TDH-related hemolysin) encoded by tdh and trh genes are considered to be important virulence factors.
Introduction
microflora of aquatic habitats of various salinity (Colwell et. al., 1984) and are the major causative Vibrio parahaemolyticus is a gram-negative agents for some of the most serious diseases in bacterium that occurs naturally in the estuarine fish, shellfish and penacid shrimp (Lee et. al., environment. This human pathogen is frequently 1996; Sugumar et. al., 1998) . found in seawater, sediments, plankton, finfish Shrimp culture has grown into a major and shellfishes (Pavia et. al., 1989) and 30 different economic industry worldwide. The rapid marine species, including eel, crab, clams, expansion of commercial culture of shrimp is oysters, lobsters, scallops, sardines, shrimp, and threatened by vibrio infection affecting its squid (Fishbein et. al., 1974) and can cause acute survival and growth (Vandenberghe et. al., 1999) . gastroenteritis characterized by diarrhea, vomiting
The occurrence of this organism in fresh water and abdominal cramps through consumption of has been construed as a fortuitous incidence that contaminated raw fish or shellfish (Rippey, is probably related to tidal drift of organism from 1994). It also causes traveller's diarrhea, wound upper reaches of the river or its introduction by infection, ear infection and secondary septicemia ambulatory cases or carriers (Sarkar et. al., 1983) . in humans (Pavia et. al., 1989) . This organism
The haemolytic activity of pathogenic was first identified as a causative agent of foodstrains of this organism on Wagatsuma's agar is borne gastroenteritis after a large outbreak (272 popularly known as kanagawa phenomenon, illnesses and 20 deaths) associated with which is due to Thermostable Direct Haemolysin consumption of sardines in Japan in 1951 (Fujino (Honda and Iida, 1993) . Some of the kanagawa et. al., 1953) . It forms part of the indigenous negative V. parahaemolyticus produces a toxin where seafood is often consumed (Pan et. al., named TDH-related haemolysin (TRH) also 1997). causing gastroenteritis (Honda et. al., 1988) . The Following a social get-together some staff TDH and TRH encoded by tdh and trh genes are members of Christian Medical College and considered to be important virulence factors.
Hospital, Vellore involved in gastroenteritis due Enumeration of this organism from seafood to V. parahaemolyticus and this has emphasized is important in the context of current FDA the public health hazard of this organism in India guidelines, which stipulate that seafood should (Lalitha et. al., 1983) . V. parahaemolyticus accounts contain less than 10,000 cells per gram for about 70% of the gastroenteritis cases (McCarthy et. al., 1999) , but inadequacy of this is associated with seafood in Japan (Kaneko and indicated by the outbreaks that occurred in the Colwell, 1975), whereas Nishibuchi (2004) United States, despite the V. parahaemolyticus reported that this food poisoning are most number being lower than the permissible limit common in Japan and Southeast Asia, although (Nair and Hormazabal, 2005) .
they occurred occasionally in other parts of the world. V. parahaemolyticus accounts for 35% to
Prevelance and Zoonosis more than 50% of the bacterial food borne illness V. parahaemolyticus is a marine bacterium outbreaks occurring annually in Taiwan (Chiou that can cause seafood borne gastroenteritis and et. al., 1991; Wang et. al., 1996) . traveler's diarrhea in humans, after consumption
Matsumoto et. al. (2000) observed that the of contaminated raw or partially cooked fish or incidence of V. parahaemolyticus infection in shell fish, particularly oysters or exposure to a recent years has been increasing in many parts of marine environment (Khan et. al., 2002) . the world, due to the emergence of O :K serotype 3 6
V. parahaemolyticus was first isolated carrying only the tdh gene that is responsible for following food poisoning outbreaks in Japan in the early 1950s. In India V. parahaemolyticus was most out breaks worldwide since, 1996. In recent first isolated from a case of gastroenteritis by years, outbreaks of V. parahaemolyticus infection Chatterjee et. al. (1970) enterotoxins produced by human pathogens, 2x10 to 3x10 CFU. The mechanism of whose action is mediated by intracellular pathogenicity of has not been defined or fully calcium. TDH also raises the cytosolic free understood, but it was closely correlated with the 2+ calcium concentration [ca ] in non transformed Kanagawa phenomenon (KP +) due to production rat intestinal IEC-6 cells (Fabbri et. al., 1999 1983) and Vp-TRH (Honda et. al., 1988; Maldives in 1985, which produced TRH. Honda TDH was the first recognized virulence factor for and Iida (1993) reported that purified Vp-TRH V. parahaemolyticus and has been used as an showed various biological activities, such as fluid important marker for identifying virulent strains accumulation in rabbit ilea loops, increase of (Okuda et. al., 1997a; Cook et. al., 2002) . TDH rabbit skin vascular permeability, and was produced from the tdh2 gene rather than the cardiotoxicity on cultured myocardial cell. Lecithin dependent hemolysin (LDH), which is one of the species specific gene fragments of V.
The incidence of food poisoning in Japan parahaemolyticus. Taniguchi et. al. (1990) cloned caused by this organism is restricted to the a new thermostable hemolysin (ä -VPH) gene summer months, very likely because of from a KP negative V. parahaemolyticus strain sensitivity of the organism to low temperatures into vector pBR 322 in E. coli K12.
( Kaneko and Colwell, 1973) and it can survive A number of possible virulence factors the winter in sediment, in scavenger fish and shell including a haemolysin, a Chinese hamster ovary fish (Noguchi and Asakava, 1967) , but the (CHO) cell elongation factor and factors number of organisms isolated are less. season between January and May and decreased Although most oftenly it induces a self-during post monsoon months. In tropical limiting watery diarrhea, it occasionally causes countries the seasonal cycle of the organism is bloody diarrhea and rarely sudden cardiac correlated with rainy and dry seasons; the lowest arrhythmia (Honda et. al., 1976b) . Clinical numbers are found in rainy months, and the manifestations of V. parahaemolyticus include highest numbers are found in the dry season diarrhea, abdominal cramps, nausea, vomiting, (Neumann et. al., 1972) . head ache, fever and chills (Takeda, 1983) .
Foodborne infection
Dehydration, collapse, and abnormality on electrocardiograms have occurred in individual Vibrio spp. have been isolated from cases (Joseph et. al., 1983; Honda and Iida, 1993 ; seawater, sea mud, or sea foods in Asia, North America, Australia, New Zealand, Africa, and causative agent in mortalities of blue crabs in Europe. It has been reported that vibrios are the Chesapeake Bay (Krantz et. al., 1969) and gulf predominant bacteria in the digestive tracts of shrimp (Vanderzant et. al., 1969) and has been oysters, clams and mussels (Sugita et. al., 1981 ; isolated from sea water and sediment (Bartly and Kueh and Chan, 1985), prawns (Yasuda and Slanetz, 1971). Kitao, 1980) , and Artemia (Puente, et. al. 1992 ).
The first outbreak of V. parahaemolyticus in the United States was recorded in 1971 in Fish: ICMSF has recommended an acceptability Maryland, where in 425 cases of gastroenteritis limit of 100/g for V. parahaemolyticus organism associated with consumption of improperly in some fishery products (ICMSF, 1974) . Quadri cooked crabs. (Molenda et. al., 1972 reported that the incidence of V. parahaemolyticus period with counts as high as 10 CFU/g. Vibrio in fresh, marine and brackish water fish in India bacteria concentrate in the gut of oysters and varied from 35 to 55%. The incidence of this other filter feeding molluscs (including clams, organism was reported high in faeces, least in mussels, scallops) where these adhere and external surface and moderate in gills of the fish multiply, making them resistant to depuration and (Sarkar et. al., 1985; Sanjeev and Stephen, 1995 virulence was detected in 4% lots of oysters in parahaemolyticus cells in fish fillets and shocked coastal and inland markets throughout the United shell fish for raw consumption is below 100
States. The United State Food and Drug CFU/g of sample in Japan (Hara-kudo et. al.,
Administration has an established level of 2001). Multiple resistant V. parahaemolyticus concern for total V. parahaemolyticus numbers strains were more in prawn than in other samples and will consider enforcement action against the (Pradeep and Lakshmanaperumalsamy, 1985) .
shipment of molluscan shell fish with high levels Vanderzant and Nickelson (1972) moderately halophilic organism in fresh water Crabs: V. parahaemolyticus was identified as the has been construed as a fortuitous incidence that is probably related to tidal drift of the organism Other products: Sanjeev and Stephen (1995) from the upper reaches of rivers or to its reported that all the strains of V. parahaemolyticus introduction by ambulatory cases or carriers. isolated from cooked, shucked clams were Sarkar et. al. (1983) reported that the incidence kanagawa negative and 50% of the isolated from and counts of V. parahaemolyticus were mussels were kanagawa positive. consistently higher in association with plankton Lhafi and Kuhne (2007) analyzed 90 blue than with water and sediment samples (Sarkar et. mussels samples from German Wadden Sea and al. 1985) .
reported that 74.4% of the samples contained Sanjeev (1999) reported that the counts of V. vibrio species, among these 39.5% contain V. parahaemolyticus were 460 MPN/ml and parahaemolyticus. Honda et. al. (1985) developed Chen and Chang (1996) developed immuno-ELISA for detection of tdh of V. parahaemolyticus. fluorescence microscopy method to target two The method was sensitive but preparation of anti-specific outer membrane proteins 34 and 34KDa. tdh-alkaline phosphatase conjugate may be All V. parahaemolyticus tested produced strong needed. Chen and Chang (1995) developed an fluorescence under fluorescence microscopy, ELISA for detection of two outer membrane while only six of the other 63 bacteria generated proteins of V. parahaemolyticus. The detection weak to moderate fluorescence. limit of this assay was 10 ng/ml and need 18 hr for the enrichment step.
vii. Pulsed Field Gel Electrophoresis (PFGE): A PFGE method was developed for a molecular vi. Immunological methods: Honda and Finkelstein typing of V. parahaemolyticus (Wong et. al., (1979) and Honda et. al. (1980) developed the 1996), later the method has been used to type modified Elek test by adding anti haemolysin highly genetically diverse V. parahaemolyticus serum to a well cut in agar medium near a colony strains in sea food imported from Asian countries grown on the medium and the immunohalo test (Wong, et. al. 1999 heavily contaminated water bodies. 
(KP). Usually it induces a self-limiting watery
Immun., 1(1): 31-36.
diarrhea, however, the relatively rapid onset of 9. Blackstone, G.M., Nordstrom, J.L., Vickery, disease (average 12 hours) suggests that some sources of V. parahaemolyticus. The emergence of (1980 of alkaline phosphatase-and digoxigenin-labled
